, pH = 8.0), and then the mixture was incubated at 37 °C for 30 min. After sufficient binding of the SA, MBs and Exo III were added, and incubated for another one hour to generate the signal. The fluorescence of solution was measured with RF-5301pc spectrofluorophotometer, Shimadzu (Japan).
Ultrasensitive determination of biotin-SA interaction.
For the ultrasensitive determination of biotin-SA interaction, different concentration of SA were mixed with 100 nM probes first in 20 L Tris-HCl buffer, and incubated at 37 °C for 30 min. Subsequently, 1 M MBs and 400 U Exo III were added, and the mixtures were kept at 4 °C for 24 hours. After incubation, the fluorescence of solution was measured with a Square Micro Fluorometer Cell (3 × 3 mm, Starna Cells, USA).
Determination of biotin-antibody interaction.
To determine the interaction of biotin-antibody with "turn-off" strategy, different concentrations of antibody bond with 10 nM probes firstly in 20 L buffer solutions at 37 °C for 30 min. Then 0.5 M MBs and 5 U Exo III were added, and then incubated for another one hour at 37 °C. Before measurement of fluorescence, 250 L buffer was added.
Since the antibody is more specific to conjugated biotin (cBiotin), we employed biotinamidocaproyl hydrazide as the target to investigate the performance of proposed method for competitive detection of small molecule. Different concentrations of cBiotin were mixed with 1 M antibody and 10 nM probes, and incubated at 37 °C for 1 hour. Subsequently, the signal generation and measurement were as the same as that of determination of biotin-antibody interaction.
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Figure S1. Agarose-gel electrophoresis result showing the binding of SA to biotin-labeled DNA and the protection of probes from degradation by Exo III. The double strand biotin-labeled DNA probe shows a clear fluorescent band in the presence of SYBR Green I fluorescent dye (L1). After digestion by Exo III, the band of probe disappears, due to the antisense strand was degraded and the double strand structure of probe was lost (L2). In the presence of SA, the migration of fluorescent band is less, resulting in the formation of large SA-DNA complex (L3). These bands of SA-DNA complex still exist after incubated with Exo III, indicating the protection of DNA from degradation (L4). 
